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(57)Abstract 

PURPOSE: To obtain an ink which can be applied to any desired recording material, gives a weather-resistant record with a 
good print quality, and is suitable for ink jet recording by using a water-sol. resin and a water-sol. monomer as the essential 
components. 

CONSTITUTION: An ink is prepd. by dispersing or dissolving a pigment, a water- sol. resin pref. having a wt.-average mol.wt. 
of 3.000=30,000, a water-sol. monomer which solidifies when it receives energy (e.g. an ultraviolet-polymerizable monomer, 
pref. an acryic or epoxy monomer), and a photopolymn. initiator in an aq. medium. A dye may be jointly used with the pigment, 
pref. in a wt. ratio of (8:2)-(2:8). The ink is applied to a recording medium by ink jet method and cured by exposing to 
ultraviolet rays, heat, or an electron beam. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] an aquosity solvent — the ink characterized by including a pigment, water soluble resin, the water-soluble monomer 
solidified by grant of energy, and a photopolymerization initiator at least inside of the body. 

[Claim 2] Ink according to claim 1 which has the weight average molecular weight of said water soluble resin in the range of 
3000 thru/or 30000. 

[Claim 3] Ink according to claim 1 which has said pigment in a distributed condition. 
[Claim 4] Furthermore, ink containing a color according to claim 1 . 

[Claim 5] Ink according to claim 4 which has said pigment and said color in the range of 8:2-2:8 by the weight ratio. 
[Claim 6] Ink according to claim 1 which contains the monomer which has a polyfunctional radical as said water-soluble 
monomer. 

[Claim 7] Ink according to claim 1 which contains said water-soluble monomer in 1% - 10% of range of all ink weight. 

[Claim 8] Ink according to claim 1 said whose energy is ultraviolet rays, heat, or an electron ray. 

[Claim 9] Ink according to claim 1 which adjusted viscosity to 10cps or less. 

[Claim 10] Ink according to claim 1 which adjusted pH to the range of 7-10. 

[Claim 11] Ink containing 50% or more of water of all ink weight according to claim 1. 

[Claim 12] The ink jet record approach characterized by applying the ink of a publication to said claim 1 thru/or any 1 of 1 1 
as said ink in the ink jet record approach which records by making the ink droplet formed with the ink jet method adhere to a 
recorded material. 

[Claim 13] The ink jet record approach according to claim 12 that said ink jet method is a method which makes heat energy 
act on ink. 

[Claim 14] The ink jet record approach according to claim 12 that said recorded material is a thing without ink absorptivity. 
[Claim 15] Furthermore, the ink jet record approach according to claim 12 of having the process which gives ultraviolet rays, 
heat, or an electron ray to the ink adhering to a recorded material. 

[Claim 1 6] The ink cartridge characterized by applying the ink of a publication to said claim 1 thru/or any 1 of 1 1 as said ink in 
the ink cartridge which has the ink hold section which held ink. 

[Claim 1 7] The record unit characterized by applying the ink of a publication to said claim 1 thru/or any 1 of 1 1 as said ink in 
the record unit which has both the head sections to carry out the regurgitation, using as an ink droplet the ink hold section 
which held ink, and said ink. 

[Claim 1 8] The record unit according to claim 1 7 which heat energy is made to act on said ink, and performs the ink 
regurgitation in said head section. 

[Claim 19] The ink jet recording apparatus characterized by having an ink cartridge or a record unit given in any [ said claim 
16 thru/or ] of 18 they are in the ink jet recording apparatus which records by making the ink droplet formed with the ink jet 
method adhere to a recorded material. 

[Claim 20] The ink jet recording device according to claim 19 further equipped with a means to irradiate ultraviolet rays, heat, 
or an electron ray, to said recorded material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink jet record approach using this ink, and the equipment for ink jets 
which applied this ink further about ink and the ink which suits record to the medium which does not especially have ink 
absorptivity. 
[0002] 

[Description of the Prior Art] There is solid ink which dissolves a color in the drainage system ink which dissolved the color in 
the drainage system solvent as a color material, and the wax system solvent solidified in ordinary temperature as ink of the 
ink jet recording device printed by injecting liquid ink from a head nozzle, and is injected and printed from a head where 
heating fusion is carried out. 

[0003] Moreover, about the ink for an ink jet print of an ultraviolet curing mold, there are some which used water soluble dye 
as indicated by JP,5-186725,A, and printing to a regular paper and recycled paper is made easy. 

[0004] Moreover, to the plastic plate, as the image formation approach, the sublimability color is used for ultraviolet curing 

mold resin as indicated by JP.52-14251 6,A. 

[0005] 

[Problem(s) to be Solved by the Invention] There is a problem shown below in a Prior art. 

[0006] When using 1 and drainage system ink for color printing (for example, when it printed by the first amorous glance, and 
the second amorous glance is printed after the first amorous glance dried) and the dot of the second amorous glance lapped 
with the first amorous glance, there was a problem on which the color of the first amorous glance remelts and bleeds and 
printing grace gets worse. 

[0007] Since they use the solvent permeability to paper, if plastics is used as recorded materials, while 2 and drainage system 
ink will require time amount by ink desiccation, they cannot form an image with abrasion resistance. Therefore, as a recorded 
material, paper will be applicable. 

[0008] Although a color does not bleed even if moisture adheres to 3 and ultraviolet curing mold resin again after printing in 
the ink which mixed water soluble dye, the color by UV irradiation fading is not avoided. 

[0009] Although a recorded material is not chosen in 4 and solid ink, since it is the soft quality of the material of a wax, a 
printing dot will peel easily also in weak frictional force. Moreover, since the ink which generally contains an organic solvent 
makes a solvent smell emit, there is [ a problem ] to an environment. 

[0010] It is necessary to heat a recorded material at 120-180 degrees C about the ink which used the sublimability color for 5 

and ultraviolet-rays hardening resin, and a recorded material is restricted. 

[0011] 

[Means for Solving the Problem] Then, the purpose of this invention does not choose a recorded material, but is to offer the 
ink jet record approach and recording device using the ink which enables good record of printing grace with weatherability, and 
this. 

[0012] The above-mentioned purpose is attained by the following this inventions. 

[0013] That is, it is the ink jet record approach characterized by for this invention being a pigment, water soluble resin, the 
water-soluble monomer solidified by grant of energy, and ink characterized by including a photopolymerization initiator at 
least, and this invention applying the ink of said this invention as said ink into an aquosity liquid solvent in the ink jet record 
approach which records the ink droplet formed with the ink jet method by making it adhere to a recorded material. 
[0014] Furthermore, this invention is an ink cartridge characterized by to apply the ink of said this invention as said ink in the 
ink cartridge which has the ink hold section which held ink, and is a record unit characterized by to apply the ink of said this 
invention as said ink in the record unit which has both the head sections to carry out the regurgitation, using as an ink droplet 
the ink hold section which held ink, and said ink. 

[0015] In addition, another this invention is an ink jet recording apparatus characterized by having an aforementioned ink 
cartridge or an aforementioned record unit in the ink jet recording apparatus which records by making the ink droplet formed 
with the ink jet method adhere to a recorded material. 
[0016] 

[The desirable mode of this invention] It explains per desirable mode of this invention below. 

[0017] An ultraviolet-rays polymerization monomer is mentioned as a monomer solidified by grant of energy in this invention, 
and the acrylic monomers of radical polymerization nature and the epoxy monomers which suit a cationic polymerization 
system can use it suitably. 

[0018] As acrylic monomers of radical polymerization nature N and N-dimethylaminoethyl methacrylate, CH2 =C(CH3)-COO- 
CH2 CH2 N2 (CH3) : N and N-dimethylamino ethyl acrylate, CH2 =CH-COO-CH2CH2 N2 (CH3) : N and N- 
dimethylaminopropyl methacrylate, CH2 =C(CH3)-COO-CH2 CH2 CH2 N2 (CH3) : N and N-dimethylaminopropylacrylate, CH2 
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=CH-C00-CH2 CH2 CH2 N2 (CH3) : N and N-dim ethyl amino acrylamide, CH2 =CH-CON(CH3) 2:N and N-dim ethyl ami no 
meta-acrylamide, CH2 =C(CH3)-CON2 (CH3) : N and N-dimethylaminoethyl acrylamide, CH2 =CH-CONHC2H4 N2 (CH3) : N 
and N-dimethylaminoethyl meta-acrylamide, CH2 =C(CH3)-CONHC2 H4 N2 (CH3) : N,N-dimethylaminopropyl acrylamide, CH2 
=CH-CONH-C3 H6 N2 (CH3) : N and N-dimethylaminopropyl meta-acrylamide, CH2 =C(CH3)-CONH-C3 H6 N2 (CH3) : And 
these matter formed into 4 class is especially excellent in color-material dyeing property, and desirable. Moreover, ultraviolet 
curing mold monomers well-known in itself, such as a reactant of the acrylic ester (meta) of polyhydric alcohol, the acrylic 
ester (meta) of the glycidyl ether of polyhydric alcohol, the acrylic ester (meta) of a polyethylene glycol, the acrylic ester 
(meta) of the ethylene oxide addition compound of polyhydric alcohol, and a polybasic acid anhydride and hydroxyl-group 
content (meta) acrylic ester, and oligomer are used. In these matter, the high matter of compatibility with ink and a hydrophilic 
property is chosen, and it is used. 

[0019] As epoxy monomers which suit a cationic polymerization system, the glycidyl ether of polyhydric alcohol, glycidyl ester, 
aliphatic series annular epoxide, etc. are used. 

[0020] In this invention, in order to use a pigment as a color material, the cure rate of a monomer tends to become slow. 
Therefore, as a polymerization system of the monomer of UV polymerization, the monomer of the high Brit polymerization 
system which is using vinyl ether and acryloyls together is desirable, and, subsequently to the order of a cationic 
polymerization system and a free radical polymerization system, selects. When using the monomer which has a polyfunctional 
radical, the amount used has 1 - 10% of desirable range to all ink weight 

[0021] As a usage of a photopolymerization initiator, one-kind use, two or more kind use, a photoinitiator, and a sensitizer may 
be used for a photoinitiator. What is necessary is to select suitably and just to go about selection of the main photoinitiators 
and sensitizers, combination, and a compounding ratio, with the ultraviolet curing monomer and the equipment used to be 
used. 

[0022] As main things of a photoinitiator and a sensitizer, it is related with a photoinitiator. Acetophenone, 2, and 2-diethoxy 
acetophenone, p-dimethylamino aceto FEN, p-dimethylamino propiophenone, a benzophenone, 2-chlorobenzo phenon, pp'- 
dichloro benzo FEN, a pp'-bis-diethylamino benzophenone, A Michler's ketone, benzyl, a benzoin, benzoin methyl ether, 
Benzoin ethyl ether, benzoin iso-propyl ether, the benzoin n-propyl ether, Benzoin isobutyl ether, benzoin n-butyl ether, 
benzyl dimethyl ketal, Tetramethylthiuram monosulfide, thioxanthone, 2-chloro thioxanthone, 2-methylthioxanthone, 
azobisisobutyronitril, benzoin peroxide, G tert-butyl peroxide, 1 -hydroxy cyclohexyl phenyl ketone, 2-hydroxy-2-methyl-1- 
phenyl-1-ON, 1 -(4-isopropyl phenyl)-2-hydroxy-isobutane-1-ON, and methyl benzoyl FO mate ** are mentioned. The 
amount used is usually 0.1 - 10 % of the weight to the total amount of ultraviolet-rays hardenability resin. Moreover, in a 
cationic polymerization mold, photoinitiators, such as aromatic series diazonium salt, an aromatic series halo NIUMU salt, 
aromatic series sulfonium salt, and a metallocene compound, are used. Triphenyl SURUFONYUUMU hexafluoro phosphate, 
diphenyl iodine nium hexafluoroantimonate, etc. are mentioned as the example. Moreover, in the case of a cationic 
polymerization mold, in order to make hardening still more perfect, it is the range of 80-170 degrees C, and it is desirable to 
heat in 100-150 degrees C desirably especially. Although heating time changes with conditions, it is usually for 5-30 minutes. 

[0023] The amine which contains 1 amine systemrfatty amine and an aromatic series radical as a sensitizer, Piperidine 2 urea : 
An allyl compound system, o-tolyl thiourea 3 sulfur compoundsodium diethyl dithiophosphate, The fusibility salt 4 nitril system 
compound of an aromatic series sulfinic acid : N, N, a JI permutation p amino benzonitrile, R1 R1 Methyl group, ethyl group, B 
cyano ethyl group, or B chloro ethyl group 5 phosphorus compounds : [ Tri-n-butyl phosphine, ] NETORIUMU diethyl 
JICHIOHOSU feed 6 nitride : A Michler's ketone, N NITORISO hydroxylamine derivative, an oxazolidine compound, and 
tetrahydro one — 1 and 3 oxazine compounds — Condensate 7 chlorine compound of formaldehyde or an acetaldehyde, and 
diamine: A carbon tetrachloride, the macromolecule-ized amine of the resultant of hexachloroethane 8 epoxy resin and an 
amine, and a triethanolamine thoria chestnut rate are mentioned. 

[0024] As a pigment used by this invention, all of organic [ well-known ] and an inorganic pigment can be used conventionally. 
For example, inorganic pigments, such as organic pigments, such as color lakes, such as polycyclic type pigments, such as azo 
pigments, such as an azo lake, insoluble azo pigment, a disazo condensation pigment, and a chelate azo pigment, a 
phthalocyanine pigment, perylene and a perylene pigment, an ANTOSE quinone pigment, a quinacridone pigment a dioxazine 
pigment, a thio ISHIJIGO pigment, an isoindolinone pigment, and a kino FUTARONI pigment, and a basic dye mold lake, an 
acid-dye mold lake, and a nitro pigment, a nitroso pigment, aniline black, a daylight fluorescent pigment, titanium oxide a 
ferrous-oxide system, and a carbon black system be mentioned. Moreover, anything can be used, if the distribution to 
aquosity is possible even if it is the pigment which is not indicated by the Color Index. 

[0025] Furthermore, in this invention, when using a color together, in the technical field concerned, various well-known colors 
can be used from the former. 

[0026] For example, the azo dye as direct dye, phthalocyanine dye, the azo dye as acid dye, an anthraquinone system color, 
etc. are mentioned. 

[0027] In this invention, when using a pigment and a color together, generally it is desirable for the range of a pigmentcolor 
(weight ratio) to be 8:2-2:8. It considers as the range of 7:3-3:7 (pigment: color) more preferably. 

[0028] The water soluble resin (distributed resin) contained in order to distribute the ink pigment of this invention is meltable 
in the water solution in which the amine or the base was dissolved, and its weight average molecular weight is [ the range of 
3000 to 30000 ] desirable. Furthermore, that whose range is 5000 to 1 5000 preferably is good. For example, a styrene-acrylic- 
acid copolymer, a styrene-acrylic-acid-acrylic-acid alkyl ester copolymer, A styrene-maleic-acid copolymer, a styrene- 
maleic-acid-acrylic-acid alkyl ester copolymer, A styrene-methacrylic-acid copolymer, a styrene-methacrylic-acid-acrylic- 
acid alkyl ester copolymer, A styrene-maleic-acid half ester copolymer, a vinyl naphthalene-acrylic-acid copolymer, a vinyl 
naphthalene-maleic-acid copolymer, styrene-maleic-anhydride-maleic-acid half ester copolymers, or these salts can be used. 

[0029] As a measuring method of the weight average molecular weight of the above water soluble resin, although various 
approaches are mentioned, it is common to measure by GPC (gel bar MIESHON chromatography) etc. 
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[0030] Furthermore, preferably, since that the whole ink is adjusted to neutrality or alkalinity can use the ink of this invention 
as the ink which raised the solubility of the above mentioned water soluble resin, and was excellent in much more mothball 
stability, it is desirable. Since pH of ink may cause corrosion of the various members currently used for the ink jet recording 
device, it is desirable to consider as the range of pH of 7-10 preferably. 

[0031] Moreover, as a pH regulator used in the aquosity medium of this invention, inorganic alkali chemicals, such as a 
hydroxy compound of alkali metal, such as various organic amines, such as diethanolamine and triethanolamine, and a sodium 
hydroxide, a lithium hydroxide, a potassium hydroxide, an organic acid, and a mineral acid are mentioned, for example. 
[0032] Like the above, it carries out, and a pigment and water soluble resin are distributed or dissolved into a water-soluble 
medium. 

[0033] In the ink of this invention, a suitable aquosity medium is the mixed solvent of water and a water-soluble organic 
solvent, and it is [ water ] desirable to use not the common water containing various ion but ion exchange water (deionized 
water). 

[0034] As a water-soluble organic solvent used mixing with water For example, methyl alcohol, ethyl alcohol, n-propyl alcohol, 
Isopropyl alcohol, n-butyl alcohol, sec-butyl alcohol, Alkyl alcohols with 1 -4 carbonization, such as tert-butyl alcohol and 
isobutyl alcohol; Dimethylformamide, Amides, such as dimethylacetamide; An acetone, the keto alcohol; tetrahydrofuran of 
diacetone alcohol, Ether, such as dioxane; Poly ARUKOREN glycols; ethylene glycol, such as a polyethylene glycol and a 
polypropylene glycol, Propylene glycol, a butylene glycol, triethylene glycol, 1 , 2, 6-hexane triol, thiodiglycol, hexylene glycol, 
alkylene glycol; in which alkylene groups, such as a diethylene glycol, contain 2-6 carbon atoms — glycerol: — the ethylene 
glycol monomethyl (or ethyl) ether — The low-grade alkyl ether of polyhydric alcohol, such as the diethylene-glycol methyl 
(or ethyl) ether and the triethylene glycol monomethyl (or ethyl) ether; a N-methyl-2-pyrrolidone, 1,3-dimethyl-2- 
imidazolidinone, etc. are mentioned. 

[0035] Moreover, an organic amine neutralizes a dispersant, and in order to adjust pH of ink to a neutral - basic field, the 
whole ink makes it contain it 0.001 to 10% of the weight preferably in the ink of this invention in the water-soluble organic 
solvent of these many. 

[0036] Moreover, although it is suitably chosen according to a request and optimum dose contains about the water-soluble 
above-mentioned organic solvents other than an organic amine, the low-grade alkyl ether of polyhydric alcohol, such as 
polyhydric alcohol, such as a diethylene glycol, and the triethylene glycol monomethyl (or ethyl) ether, is desirable especially. 
[0037] Furthermore, in order to acquire the stability of the regurgitation, it found out that it was effective to add aliphatic 
series monohydric alcohol, for example, ethanol, or isopropyl alcohol 3% or more. That is, it is considered since foaming on the 
exoergic resistor of the thin film of ink can be carried out more to stability by adding these solvents. 

[0038] Furthermore, as effectiveness of these solvents, by adding these solvents to dispersion liquid, generating of the bubble 
at the time of distribution is suppressed, and it can mention that efficient distribution can be performed. 
[0039] Moreover, the ink of this invention can add a surfactant, a defoaming agent, antiseptics, etc. further, in order to 
consider as the ink which has a desired physical-properties value if needed besides the above-mentioned component. 
Furthermore, commercial water soluble dye etc. can be added. 

[0040] For example, as a surfactant, there are nonionic surfactants, such as anionic surfactants, such as fatty-acid salts, 
higher-alcohol sulfate salts, liquid fatty-oil sulfate salts, and alkyl allyl compound sulfonates, polyoxyethylene alkyl ether, 
polyoxyethylene alkyl ester, and polyoxyethylene sorbitan alkyl ester, and these one sort or two sorts or more can be used, 
choosing them suitably. Although the amount used changes with dispersants, 0.01 - 5 % of the weight is desirable to the ink 
whole quantity. 

[0041] Under the present circumstances, as for the surface tension of ink, it is desirable to determine that the addition of a 
surfactant will become 30 or more dyne/cm. It is because the situation which is not desirable as for printing **** (gap of the 
impact area of an ink droplet) at the tip of a nozzle depended for getting wet is caused in a recording method like this 
invention that a value with the surface tension of ink smaller than this is shown. 

[0042] As engine performance generally required of the ink for ink jets, although physical properties, such as viscosity of ink, 
surface tension, and pH, were mentioned, even if satisfied with a dispersed system like watercolor pigment ink of these 
physical properties, there were many cases where foaming of ink was unstable. 

[0043] Then, it found out not generating a deposit on a thin film resistor, even if it is the thing of all ink weight preferably 
considered as 1% or less 2% or less about the amount of the water soluble resin which is dissolving into ink as a result of are 
thermally [ this invention persons ] stable in watercolor pigment ink and studying wholeheartedly the engine performance of 
the ink in which the still more nearly optimal foaming is possible, it foams correctly also on the drive conditions of versatility 
[ ink ] on a resistor and it continues for a long period of time further. That is, when excessive water soluble resin existed in 
ink so much to the pigment, even if it gave predetermined heat energy on the thin film resistor, ink did not foam, or the water 
soluble resin of these surpluses became insoluble matter with the heat at the time of pulse impression, and it deposited on 
the thin film resistor, and had become the cause which causes turbulence of the non-regurgitation or printing. 
[0044] The water soluble resin which is dissolving here points out the resin in the condition of having dissolved into the liquid 
medium without sticking to a pigment into ink. One means to reduce the amount of this water soluble resin that is dissolving 
is 3:1-30:1, and adjusting to the range of 10:3-30:1 preferably in a weight ratio about the ratio of a pigment and water soluble 
resin at ink creation time. 

[0045] Furthermore, as for the pigment in dispersion liquid, and the total amount of water soluble resin, it is desirable that it is 
30% or less preferably 10% or more on weight criteria. It is because it cannot distribute efficiently and the optimal distributed 
condition cannot be acquired as the reason, unless the pigment and water soluble resin more than fixed concentration exist in 
dispersion liquid. 

[0046] After adding and stirring a pigment first as the preparation approach of the water-soluble pigment dispersing element 
of this invention in the water solution which contains water soluble resin (distributed resin), an amine, and water at least, it 
distributes using the below-mentioned distributed processing, centrifugal separation processing is performed if needed, and 
desired dispersion liquid are obtained. Next, a component which was mentioned by the above which contains 
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polymethylmethacrylate in these dispersion liquid is added and stirred, and it considers as ink. 
[0047] Here, as ink of this invention, the viscosity is preferably adjusted to 1 0cps or less. 

[0048] In order to especially make the amount of the water soluble resin (resin for which a pigment is not adsorbed) which is 
dissolving into ink 2% or less, in the creation approach, it is required to stir the water solution containing resin, an amine, and 
water more than for 60 degrees C and 3 minutes, and to dissolve resin completely beforehand. 

[0049] Moreover, it is required for the amine for which it asked by count from the acid number of resin, or the amount of 
bases to add the amount of the amine in which resin is dissolved, or a base 1.2 or more times. The amount of this amine or a 
base is calculated by the following formulas. 
[0050] 

[External Character 1] 

r * i„\ - ®m<pwtmxT $ ^^?ixiBgi(g) 

- ' ^ s ^ 56000 

[0051] Furthermore, before carrying out distributed processing of the water solution containing a pigment, it is also required 
to perform pre mixing more than for 30 minutes. This pre mixing actuation is for improving the wettability on the front face of 
a pigment, and promoting adsorption on a pigment front face. 

[0052] As amines added by part acid liquid, organic amines, such as monoethanolamine, diethanolamine, triethanolamine, 
aminomethyl propanol, and ammonia, are desirable. 

[0053] On the other hand, although what kind of thing may be used as long as the disperser used for this invention is a 
disperser generally used, a ball mill, a roll mill, a sand mill, etc. are mentioned, for example. 

[0054] Also in it, the sand mill of a high-speed mold is desirable, for example, a super mill, a Sand grinder, a bead mill, an 
agitator mill, a grain mill, a die no mill, a pearl mill, the COBOL mill (all are trade names), etc. are mentioned. 
[0055] Although technique, such as making size of the grinding media of a disperser small, enlarging the filling factor of 
grinding media and lengthening the processing time, making a regurgitation rate late, and classifying with a filter, a centrifugal 
separator, etc. after grinding, is used as an approach of obtaining the pigment which has desired particle size distribution in 
this invention, you may use combining such technique. 

[0056] In addition, a pigment content and the pitch by which the pigment was adsorbed are settled using an ultra centrifuge 
etc. as an approach of measuring the amount (resin for which a pigment is not adsorbed) of the water soluble resin which is 
dissolving into the ink concerning this invention, and TOC (Total Organic Carbon, total-organic-carbon meter), a weight 
method (how to make carry out evaporation to dryness of the supernatant, and measure the amount of resin), etc. are 
suitably used in the amount of residual resin contained in this supernatant. 

[0057] The ink of this invention is drainage system ink, and it is desirable that they are 50% or more of all ink weight as a 
content of water. 

[0058] The ink jet record approach of having used the ink of this invention It is the ink jet record approach which gives the ink 
more than Isshiki from the recording head equipped with two or more ink deliveries at least to a recorded material without ink 
absorptivity, and forms a record image. The first process which carries out defecation processing of said recorded material 
front face, and the 2nd process which an ink droplet is made to fly according to an image recording signal, gives an ink droplet 
to the predetermined location of said recorded material, and forms a record image from the delivery of said recording head, 
The 3rd process which stiffens the ink given on said recorded material is included. 

[0059] Furthermore, by the ink jet record approach of this invention, the 2nd process is preferably performed by the bubble 
jet recording method which makes an ink droplet breathe out according to an operation of heat energy. 
[0060] On the other hand, the ink jet equipment which can be used for the ink jet record approach of this invention It is the 
ink jet recording device which gives the ink more than Isshiki from the recording head equipped with two or more ink deliveries 
at least to a recorded material without ink absorptivity, and forms a record image, a) The means which carries out defecation 
processing of said recorded material front face, the recording head equipped with two or more ink deliveries which an ink 
droplet is made to fly according to b image recording signal, and give an ink droplet to the predetermined location on said 
front face of a recorded material, and a means to stiffen the ink droplet of the c aforementioned image formation are provided. 

[0061] In the equipment concerning this invention, the means of a may be omitted with a recorded material. Moreover, as 
technique, it is UV/03. Washing is mentioned. 

[0062] In the means of c), a (ultraviolet— rays UV) exposure lamp, an electron ray, heat, etc. are mentioned. In a UV irradiation 
lamp, since heat may occur and a recorded material may deform, when a cooler style, for example, a cold mirror, a cold filter, 
work-piece cooling, etc. possess, it is desirable. 

[0063] Next, one example of the recording device which can be used for the ink jet record approach of above-mentioned this 
invention is explained. 

[0064] Drawing 3 is the typical schematic diagram showing the whole recording device. Among drawing, 710 are a recording 
head and are the ink jet recording head of 360dpi64 nozzle. Furthermore, four heads for four classification by color of Y 
(yellow), M (Magenta), C (cyanogen), and Bk (black) are prepared, and it is set so that a full color image can be recorded by 
one scan. 701 is a recorded material. Two or more sheet recorded material 701 is set to the stocker 711, and it is sent to a 
band conveyor by the conveyance machine 712, and is sent out to the tray 715 for printing. 714 is an auxiliary roller for 
delivery. 

[0065] Adsorption immobilization of the recorded material 701 sent to the tray 715 for printing is firmly carried out by suction 
with a pump 716 on a tray. The recorded material 701 on 715 is sent into the field to which the 1st down stream processing is 
performed. 704 is UV/03. It is a lamp. With a recorded material, when surface NURE nature is low, this surface treatment is 
performed and the NURE nature of ink and adhesion are raised. This down stream processing may pass. 
[0066] Shortly after a recorded material is taken out from the field of the 1st process by the delivery motor of 717, ink jet 
record by the recording head 710 is performed. Although a piezo method and various ink jet recording methods, such as an 
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electrostatic method, can be used for ink jet record which is this 2nd process, the Bubble Jet which is stabilized and can 
perform high-speed record is suitable. 

[0067] Moreover, if it seems that problems, such as NIJIMI, occur as the record approach in one-pass printing, a two pass 
and 4 pass printing will be adopted. 

[0068] The recorded material with which the image was recorded is immediately conveyed to the field to which processing of 
the 3rd process is performed. Here, 705 is a UV irradiation lamp. 

[0069] Since heat occurs and deformation of a recorded material may be caused by the exposure of UV lamp, heating 
prevention devices, such as a cold mirror, a cold filter, and work-piece air cooling (un-[ in a Fig. ] illustrating above), are 
required. 

[0070] The recorded material (record object which has a record image) which passed through the above three down stream 
processing is conveyed by the stocker 719 through a band conveyor 720 and the delivery roller 721, and is contained by the 
predetermined location with a handler 718. 

[0071] In the illustrated example, although a recorded material 701 is the thing of a tabular configuration, the tray which 
conveys this is suitably adjusted so that it can respond to the configuration of a recorded material. For example, 
correspondence also in record to a disc-like recorded material is attained by using spacer 81 1 grade as shown in drawin g 5 . 
Moreover, as for this equipment, it is desirable to have a means to adjust the distance of a recording head and the image 
formation side of a recorded material according to the thickness of a recorded material. 

[0072] Moreover, in order to promote the heat hardening in the 1 st process and 3rd process, by forming heating means, such 
as a heater, in a tray auxiliary, for example, heating a recorded material before each processing, heating effectiveness is 
raised even to processing of a comparatively large-sized recorded material with big heat capacity, and effective processing is 
attained. 

[0073] In addition, when it heat-treats, and deviation arises in a dimension, a gap of the cross direction of record and a feed 
direction arises and problems, such as generating of the white stripe in a record image and gap of printing size, arise by 
thermal expansion, as shown in drawing 6 It compares with the value beforehand set up with the comparator after detecting 
the skin temperature of the image formation side of a recorded material 901 with the thermo sensor 902, amplifying with the 
amplifier (Amp) and digitizing this by the A/D converter (A/D). It is desirable to use the system which adjusts a signal to a 
recording head 910 and a motor 903 by the optimal delay signal over the signal of a clock so that a recorded material can be 
set at delivery and a right location. 

[0074] Moreover, in order to make a recorded material convey with a sufficient precision, marking of the mark can be carried 
out to the non-printing area of a recorded material with etching or a press, the location can be read with a suitable read 
means, the location of a recorded material can always be checked, a conveyance means can be controlled by the location, and 
more accurate conveyance can also be performed. Moreover, when a camber etc. is in a recorded material, it is also effective 
in a roller etc. to add the function which corrects a camber because of [, such as a camber, ] amendment Moreover, what is 
necessary is just to remove this with the means of a shirring press etc. after printing, if the aforementioned mark spoils 
product value. 

[0075] Drawing 4 is the typical schematic diagram showing other whole recording device. 730 in drawing is for example, 360dpi 
at a recording head. It is the ink jet recording head of 64 nozzles. 730 is a head on which 730Y, 730M, 730C, and 730B print 
one color each of Y (yellow), M (Magenta), C (cyanogen), and B (black). 

[0076] After printing yellow by 730Y, UV lamp of 705 performs UV irradiation and only UV which the front face of ink hardens 
at least is irradiated. 

[0077] by the delivery motor of 71 7, the recorded material 701 on the conveyance tray 715 is conveyed to the place of the 
following 730M ink jet recording head in order to print the following color. An ink front face is stiffened with the 705UV lamp 
after printing. Then, a full color image is repeatedly formed with 730C and 730B. In addition, detail explanation is the same as 
explanation of drawing 3 . 

[0078] Although drawing 3 and drawing 4 are performing UV irradiation after one color or 4 color printing, a spot UV lamp may 

be installed beside an ink cartridge, and UV irradiation may be carried out for every one pass (un-illustrating). 

[0079] 

[Example] Next, an example explains this invention in more detail. 

[0080] The ink of a presentation (weight ratio) as shown in one or less example was created. In addition, four colors of 
pigments were created. 
[0081] 
[Table 1] 
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[0082] According to the flow of drawing 1 , ink was created using the ink of the above-mentioned presentation, and the image 
was formed on the acrylic and the polycarbonate. 

[0083] First, NK ester A-400 It is the IRUGA cure 651 to 2g. 0.1 g was added and stirring was performed for about 10 minutes. 
Furthermore, IPA was added, it carried out for stirring 5 minutes, and viscosity was adjusted to 5cp (it considers as Solution 

[0084] Next, 2g (10%aq) of noy genes was added to pigment ink (pigment / water-soluble-resin / water) 20g, and stirring was 
performed for about 30 minutes (it considers as Solution B). Pigment ink is beforehand adjusted to 5cp. 

[0085] Pigment ink: Solution A and Solution B were mixed so that it might be set to monomer =10:1, and the line was taken as 
ultraviolet curing ink for stirring 30 minutes. It is in the inclination for the glossiness of a printing hardened material to fall at 
the same time a regurgitation property will fall, if the amount of monomer increases about this compounding ratio. 
[0086] First, the yellow ink of this above-mentioned constituent was used. After printing and printing with an ink jet printer as 
shows yellow ink to drawing 2 , ultraviolet rays were irradiated at the printing section, the U V irradiation reinforcement at this 
time — 10 J/cm2 it was . It hardened to the degree of hardness as which yellow ink is touched by the fingertip at this time, 
and a degree of hardness is sensed enough. 

[0087] Next, it printed so that Magenta ink with the above-mentioned presentation might be lapped with the printing section 
of yellow ink in part. The ultraviolet rays after printing were irradiated and hardening of Magenta ink was checked. 
[0088] In this example, the acrylic and the polycarbonate were used as a recorded material. 

[0089] Although the part with which ink laps with an optical microscope was observed, there was no trace which has 
generated the blot and printing grace was good. Moreover, in the fitness of adhesion with a recorded material, even if rubbed, 
it did not peel. 

[0090] Furthermore, also fading [ of the color by UV irradiation ] was not observed. 

[0091] in this example, scratch nature improved the SN leveler H907 (Sannopuko) by [ 0.5% of] coming out comparatively and 
adding to the monomer in the ink of the above-mentioned presentation. 

[0092] Furthermore, by carrying out little addition of the CHIEGU recall as an additive, fixing of a nozzle could be prevented 
and the printing engine performance improved. 

[0093] Although UV irradiation irradiated after each color printing (10 J/cm2), since it stiffened the front face even if it 
printed the following color, since it stiffened each color completely, even if it printed the following color, it did not bleed, and 
formation of a good color picture was possible for it. 

[0094] The ink of a presentation (weight ratio) as shown in the example 2 following was created. In addition, pigment ink is 
**** for 4 colors. 
[0095] 
[Table 2] 
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[0096] The manufacture approach of ink and the printing approach are the same as that of an example 1. Printing grace was 
good although printed on the acrylic and the polycarbonate. Moreover, adhesion with a recorded material was also good, and it 
also received rubbing and did not peel. 

[0097] It created by the flow which shows the ink of a presentation as shown in the example 3 following below. 
[0098] The used matter name is the same as a thing given in an example 1 . 
[0099] 
[Table 3] 
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[0100] Ink shelf life was good, without causing gelation by the dark reaction by keeping the ultraviolet-rays polymerization 
monomer and the photoinitiator separately. 

[0101] The ink of a presentation (weight ratio) as shown in example 4 table 4 was created. First, the ultraviolet curing 
monomer and the weight ratio of a photopolymerization initiator were set to 1 :0.05, and stirring was performed for about 1 0 
minutes, and further, IPA of one 1.5 times the weight of this was added to monomer weight, it stirred for 5 minutes, and 
viscosity was adjusted to 5cps (it considers as Solution A). 

[0102] Next, pigment ink (pigment / water-soluble-resin / water):color ink (a color/ water) = it mixes so that it may be set to 
10:0, 8:2, 5:5, 2:8, and 0:10 (it considers as Solution B). 

[0103] Solution B: Solution A and Solution B were mixed, stirring was performed for 30 minutes, and it considered as 
ultraviolet curing ink so that it might be set to monomer =10:1. Since the inclination for the feeling of gloss of a printing 
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hardened material to fall was suited while the regurgitation property fell when the amount of monomer increased about this 
compounding ratio, it was referred to as solution Bimonomer =10:1. 

[0104] After printing and printing a pigment and a color with an ink jet printer using four colors, respectively, they irradiated 
ultraviolet rays at the printing section. The UV irradiation reinforcement at this time, and OD value after an exposure and the 
viscosity of ink are doubled, and it lists to Table 4. 
[0105] 
[Table 4] 
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*1: NK ester A-400 (new Nakamura chemistry) 
CH2 =CH~CO-0(CH2 -CH2 -Q)nOC-CH=CH2(n=9) 
*2: Cyanogen (10% of pigment solid content) 
Magenta (10% of pigment solid content) 
Yellow (10% of pigment solid content) 
Black (10% of pigment solid content) 

*3: Cyanogen — Pro jet cyanogen (10% of color solid content) 
Magenta — Acid red (10% of color solid content) 
Yellow — Direct yellow (10% of color solid content) 
Black — Hood black (10% of color solid content) 
*4: IRUGA cure 651 (Ciba-Geigy) 

[0106] Although the setting time of ink became quick as the rate of a color increased, in connection with it, it fell, 
lightfastness also fell and OD value was performed. Therefore, it became clear as a ratio of a pigment and a color that 8:2-2:8 
were suitable by the weight ratio. 

[0107] In addition, the following approaches and criteria estimated the term of OD of front Naka, and the light-fast term. 
[0108] [The approach of a radiationproofing test and valuation basis] Each ink of an example was printed to the 2cmx2cm 
solid pattern, the ultraviolet rays of the amount shown in front Naka were irradiated, and it was made to harden on a 
transparent polycarbonate resin plate. The test piece of the hardened solid pattern was attached in O m of atlas xenon fade 
the continuous irradiation trial of 100 hours was performed, the reflection density of order was measured, and the OD rate of 
change R was calculated. Here, it is R=[ODbefore OD/exposure after exposure] x100. A valuation basis is 
O:R>=90O:90>R>=80**:80>=R>60x:60>R. It indicated by carrying out. 
[0109] [Valuation basis of OD] The following criteria indicated OD. 

O :OD>=1.2O:1.2>OD>=1.1**:1.1>OD[0110] Based on example 5 example 4, in order to investigate the optimal range further, 
the ratio of a pigment and a color was mixed so that it might be set to 8:2, 7:3, 6:4, 5:5, 4:6, 3:7, and 2:8, and each property 
was investigated. 

[0111] The result was listed to Table 5 (about an ingredient, it is the same as an example 4) 

[0112] 

[Table 5] 
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From a cure rate and relation, such as lightfastness, the range of the ratios 7:3-3:7 of a pigment and a color is preferably 
suitable. 

[01 13] LR8765 (BASF) of the diepoxy acrylic ester of 1.4 Buta Diol was used for the example 6 ultraviolet-rays 
polymerization monomer, and ink was created with the same compounding ratio as examples 4 and 5. 

[01 14] Although the setting time of ink became quick as the rate of a color increased also in this case, in connection with it, 

OD value fell, lightfastness also fell and the same result as examples 4 and 5 was obtained. 

[0115] 

[Effect of the Invention] The following effectiveness has been checked the ink jet, especially the bubble jet recording head by 

the ink and the ink jet record approach by this invention as explained above. 

[01 1 6] ** Image formation becomes possible on a recorded material without ink absorptivity. 

[01 1 7] ** Since the blot between ink does not take place, formation of a color picture with good printing grace is attained. 
[01 18] ** The printing object in which a water resisting property and lightfastness are very excellent is obtained. 
[0119] ** Ink with sufficient ink shelf life is obtained. 

[01 20] ** Since it is a drainage system, it is advantageous to an environment. 



[Translation done.] 
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